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The following progress report summerizes work accomplished from September 1, © taw
1972 to October 31, 1972 according to Ariticle II, Item 3 of the contract schedule s
included in contract NAS5-21755. a
. w
~

a. Proposal to evaluate the use of ERTS-A imasgery in mapping and managing
soil and range resources in the Sand Hills Region of Nebraska (ERTS Proposal Numbe

020) B

b, GSFC Identification Number of Principal Investigator: UN-062. Z3

¢c. Our initial plan for dabta analysis involved comparisons of color composite wgggﬁ
imagery from BERTS-1 with ground truth. Initial evaluation of NASA RB-57F aircraft E-*E;ZE
imagery received in early September 1G72 revealed that color infrared imagery yielded%?_’.?_;
the most information of value to the investigation. WNASA's decision not to provide 336_.
color composite imagery for the investigatbtion however, necessitated that we obtain :§ZR
equipment to generate our own color composite imsgery. This equipment, consisting 53,",’1%
of a Spectral Daba Pr‘ojecto;f/v'iewer » has been ordered, on approval of a reguest for §’<°-5
change in use of funds received July 17, 1972, and should be received sgbout the ﬁ);

m

last week in October. Once operational, the instrument should provide color compo~
site and color enhanced imagery for further evaluaztion of soil and rangeland patierns -

in the Sand Hills.

d. Accomplishments during the reporting period: Further field reconnaissance
has been conducted along four north-south transects across Test Site 313. Additional
documentation utilizing color and color infrared ground photography has been gathered
to provide data Tor late season changes on the selected range sites, Some supplemen-
tary site data has also been obbained from cooperating Soil Conservation Service per-
sonnel as an aid to first evaluation of aircraft and satellite imagery.

Cooperation with the Great Plains Corridor study, conducted by the Remote

Sensing Center, Texas A&M University, has been contimued. Ground photography oplus
forage clipping datva has been provided for the later stages of the growing season.
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In conjunction witha the clipping, capacitance meter measurements have been taken as
a oreliminary evaluation of the meter for site measurements next growing season.

Evaluation of NASA RB-57F imagery has been conducted for differentiation of
three categories of range sites and relative agreement between vegetation patterns
and exisbing soils maps. Initially, comparisons have been made using 9in x Qin
color infrared imagery. Location of sites on this imagery by legal description
and associated ground festures, natural as well as man-made, was relatively simple,
Visual comparisons were adequate to demonstrate usefulness of the imsgery for dis-
tinguishing the three categories of range sites.

Comparison of existing soils maps with imagery vegetation patterns was made
using the same 9in x 9in color infrared RB-57F imagery. ZFxisting soils maps were
reduced photographically to the same scale as the color infrared imagery in the
Torm of g positive transparency. Superimposing of the msp transparency over the
color infrared imsgery allowed visuzl comparison of the vegetative pattern with
the general soils boundaries,

Attempts are currently under way to meke a similar soils map - ERTS-1 imagery
comparison utilizing the MSS band 5 imegery (1025-16554-5) of the same area covered
by NASA RB-5T7F imagery. Enlargement of the locabion within the imagery to a magni-
tude suitable for similar soils map comparisons is presently under way. Comparisons
between vegetative pattern and soils boundaries will then be made. Types of range
sites possibly may be distinguished in cases of larg differences in density of img~
gery vatterns., More vrecise comparisons of categories of range sites and soils map-
vegetation vatterns can be made once color comvosites or color enhanced images of
these areas are available.

Contimied study will be made of range site category comparisons to determine
now closely one can distinguish condition class within a site category. This will
likely necessitate scme form of instrumental guantitation of density of site areas
on the imagery. Two possible aporoaches to this quantitation are microdensitomebry
or density slicing. Contimued study of soil map-vegetation pvattern similarities
will also be made to determine how closely color differences or color tone differences
agree with specific soil types. Color enhancement of imagery appears to be a promising
technique for this type of study.

e, Significant results: Visual examination of NASA RB-57F color infrared ima-
gery of range sites within Test Site 313 indicate that early season (June 1) imagery
will show significant differences in gppearance of sub-irrigated sites as cowmpared
to dry velley (sandy) sites. Differences appear to be significant also when compar-
ing the previous two sites to sands sites. UNot 211 aspects of condition classes
within sites.have been examined as to rule out overlap of high condition class in one
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site with low condition class of anobher site when.progressing from least productive
to most productive sites.

Comparison of existing soil map soils delineations with vegetative growth patterns
shows reasonably good agreement between the two patterns over rather broad areas. More
study is required to determine how closely the relationship holds for specific soils
and specific vegetative pattern. Cbservable color tone differences on the imagery
where ground observation has indicated forage density differences would suggest the
provability of distinguisning forage density differences within s given site and
possibly between similar sites. Additional ground truth varameters along with forage
density will need to be correlated with imsgery differences to better understand this
aspect of the study.

The ability to distinguish range sites and some relative idea of condition class
from imsgery would greatly facilitate the development or updating of range management
~plans by landowmers or government service personnel responsible for such plans. Mich
time is taken when ground observation is the method deriving this information. Since
the reliability of meking such determinations is not adequately establisned, it is dif.
ficult to arrive at an estimate of cost benefit for these results. Time saved by use
of imagery would be highly dependent on amount of ground truth verification necessary
to establish an acceptable degree of relisbility,

Visual exanmination of ERTS-1 imagery has also shown that rangeland burned by
prairie Tire within the last six months can ve distinguished. Three confirmed fire
areas have been shown on image 1025-16554~7 and one on 1027-17070-7. Since only
broad estimates of burned acres are available, more accurate acreage measurements
will be attempted. Known acreage of burned areas will be of value to those agencies
responsible for deferred grazing payments to land owmers. Tae relabtive speed with
vhich this acresge informetion would become available to these agencies through ERTS-
imagery would be of much benefit, along with greater provable accuracy and decreased
man-hours.necessary to obtain the information.

f. Publications: No publications have been prepared as yet from studies con-
ducted under this contract, '

g. Recommendations: No recommendations are offered at this time.

h, Changes in standing order forms: Request dated August 31, 1972 was submitted
asking that bulk 70mm black and white positive transparencies in RBV bands 1,2 and 3
and MSS bends 4,5,6 and 7 be included in our standing order as well as the 9.5in x 9.5in
imagery. Thae lest shipment of ERTS imagery included duplicate 7O0mm imagery.

i, ERTS image descriptor forms: FEnclosed are image descriptor forms to cover all
ERTS imagery received between August 31, 1972 and October 31, 1972.

j. Data: Requesh. forms, for rebrocpective datas o 3u
svective data have been submitled. ‘

3T
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k., Other information: No additional informgtion is available at this time.
ce: Dr, Donald Burzlaff

Dr. David Iewis
Dr. Paul Seevers



October 31, 1972
Article IT, Ttem 3e; Significant results:
Discipline 1. Agriculture/Forestry/Range Resources
Subdiscivline C. Range Survey and Classification

e. ignificant results: Visual examination of NASA RB-57F color infrared
nd

imagery of ranze sites within Test Site 313 indicate that early season (June 1)
inagery m;ll sahow significant differences in aﬁpe rance of sub-irrigated s’tes
as compared to dry valley (sandy) sites., Differences appear to be significa

also when comparing the vreviocus two sites to sands sites. Not all abyects of
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condition classes within sites.hsve been examined as to rule cut overiap of high
condition class in one site with low condition class of another site when pro-
gressing from least productive to most productive sites,

Comparison of existing soil map soils delineations with vegebative growin
patterns shows reasongbly g od ag“eemvﬁt between the two patterns over rat
broad arees., More study is required to determine how closely the relationsh
holds for specific soils anﬂ specific vegetative vatterns, Observable color
differences on the gery mnorc ground obssrvation has indicated forags den
differences would ' i1d i forage density d
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Visual examination of ERTS-1 imagery nas also shown that rangeland burned by
prairie fire within the last six months cen be distinguished, Three confirmed
Tire areas nave been obovn on image 1025-1655L4-7 and one on 1027-17070-7. Sinece
cnly broad estimabes of burrned acres are aveilable, more accurabte acreage neasure-~
ments tiﬁl be attempted. Known acreage of burned areas will bhe of value to those

zenci responsible for deferred grazing vayments to land owners. The relative

o

aneed w;tn which this acreage information would become available to these zgencies
through ERTS-imagery would be of ruch benefit, along with greater probable accuracy
and decreased man-hours necessary to cbtain the information.



October 31, 1972
Article II, Item 3e; Significant resulbs:
Discipline 1. Agriculture/Forestry/Range Resources
Subdiscipline D, Soil Survey and Classification
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inagery of range sites within Test Site 313 indicate that early season (J
magery will show significant differences in appearance of sub-irrigated s te
as compared to dry valley (sandy) sites. Differences appear to be significan
a2lso when comparing the previocus two sites to sands sites. UNobt all asvects of
condition classes within sites.have been examined as to rule out ove rlap of high
condition class in one site with low condition class of anotner site when pro-
gressing from least vroductive to most productive sites.

e. Significant results: Visual examinaticn of IHASA R3-57F color infrar
una
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Comparison of existing soil map soils delineations with vegsi ative growth
patterns shows reasconably good agreement between the two patterns over rather
broad areas. More study is required to determine how closely the relationship
holds for specific soils and specific vegetative patterns. Coservaole color tonv
differences on the imegery wnere ground cbservatbtion has indicated forage density
differences would suggest the prcosbility of distinquisaning forazge density dif-
ferences within a given site and possibly between similar sites. Additional
EXC a:d truth parameters along with forage densiiy will need to be correlatzd with
magery differences to better understand this aspect of the study.
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The 2bility to distinguista range sites and some relative idea of ¢
class from imagery would greatly Tacilitate the development or updating o
management plans by landowners or government service perscnnel responsi ,
suca plans. Mich time is taken when ground observation is tae metnod deriving
this informabtion., Since the reliab*llu of makxing such determingtions is not ade-
guately estadblished, it is difficult to arrive at an estimate of cost benefit for
these results. Time saved by use of xagerv wculd be highly devendent on amcunt
ground truth verlLlcatlon necessary: 60 establish an acceptable degres of reli-

isuel examination of ERTS-1 imegery has also shown thet rangeland burned by
ke e Fire within the last six months can be distinguished., Taree confirmed

ire areas have been shown on image 1025-1555L-7 and one on 1027-17070-7. Since
only broad estimates of burned acres are available, more accurate acreage measure-
ments will be attempted. Xnocwn acreage of burned areas will be of value to those
agencies responsible for deferred grazing payments to land owners. The relative
speed with which this acreage information would beccme avallable to these sgencies
through ERTS-imagery would be of mmch benefit, along with greater probable accuracy
and decreased man-hours necessary to obtalin the informztion.



Getober 31, 19’?
Article TI, Item 3e; Significent results:
31301911ne 7. Environment
Subdiscipline L. Disaster surveys and assessments

e, Significant results: Visual examinstion of NASA RB-STF color infrared
ry of range sites within Test Site 313 indicate that early season (June 1)
gory will show significant differences in apoearance of sub-irrigated sites
as compared to dry valley {sandy) sites. Differences appear to be significant
also vhen comparing the vrevicus two sites To sands sites. Hob all asvects of
condition classes within sites.have been examined as to rule cut overlsp of high
condition ¢lass in ore site with low COﬂlelOﬁ class of another site when pro-
gressing Trom least product ive to nmost productive sites,
mogrison of eAlSung so0il map soils delineations wita vegetative growbh
cat shows reasonably good agreement bhetween the two pabterns over rather
breo gz, More study is required to determine how closely tThe relationship
nol specific solls and specific vegetative patterns. Cobservable color tons
Gl on the Inagevv where ground observation nas indiczted forage density
would suggest the orobzbility of distinquishing forage density dif-
thin a given gite and possibly bebtween similar sites. Additional
h parameters along with forage density will need to be correlated with
ferences To better understand this asvech of the study.

The 2bility To distinguish range sites and some relztive idea of ceonditvion
class Tronm imsgery would greatly fecilitate the development or updating of range
managenent plans by landowners or government service psrsormel responsible for
such plansg, Muich Time is taken vhen ground ovservation is the method deriving
thig i ‘ n, Sinecs the relisbility of making such determinations is not ade-~
Tiatels t hed, it is difficult to arrive at an estimate o cost benefit Tor
These resulbs., Time saved by use of imegery would ve highly dependent on amcunt
of ground trubth verificetlon necessary to establish an acceptable degree of reli-
apility,
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ments will be attempied. Xnown acreage of burned areas will be of value to those
agencies responsible for deferred grazing payments to land owners, The relative
sosed with which this acresage information wwould become availlable to these agencies
thrcugh hﬁTS—imagery'vould be of mqu Dehefit, along with greater vprobable sccuracy
and decreased man-hours necessary to ootain the informetion.
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